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Purpose: The study was conducted to evaluate risk factors, natural history, and clinical conse-
quences of a periprosthetic leak after endovascular repair of an abdominal aortic aneurysm.
Methods: We reviewed the initial and follow-up data, including angiograms, contrast-enhanced
computed tomography (CT) scans, abdominal duplex scans, and plain abdominal films for all
patients undergoing tube graft repair using the endovascular graft system (early prototype)
between February 10, 1993, and January 24, 1995.
Results: Sixty-eight patients underwent placement or attempted placement of a tube graft implant
in 13 centers in the United States. Nine patients required conversion to open repair, leaving 59
patients with functioning grafts for evaluation. The mean follow-up time was 27 ± 8 months
(range, 2 to 48 months). Twenty-eight (47%) of 59 patients had initial periprosthetic leaks (6
proximal, 14 distal, 3 proximal and distal, 5 indeterminate) on their first postoperative CT scans.
Fourteen (50%) of the initial 28 leaks sealed spontaneously. Two other patients had their leaks
sealed by endovascular means, leaving 12 patients with persistent leaks for follow-up evaluation.
Four patients developed late leaks between 18 and 24 months of follow-up: one who had a spon-
taneously sealed initial leak, one with a second leak, and two who developed late leaks. Of the 16
patients with sealed leaks, 10 had aneurysm size reduction during follow-up. Three aneurysm
sacs enlarged before spontaneous sealing but have not had sufficient follow-up time to document
the size change since the seal. One patient died of respiratory failure 5 months after graft implan-
tation. One patient whose leak was sealed by intervention has not yet had a CT scan for evalua-
tion. In one patient with a sealed leak and whose aneurysm had initially shrunk, the area
reopened and progressed to a nonfatal rupture that was surgically corrected. There were two late
deaths from unrelated causes. Twelve patients in the sealed group are alive and well. Of the 12
patients with persistent leaks, five underwent open surgical repair without complication, and one
underwent successful endovascular repair with a second graft. Six patients continue to live with
their initial grafts and have an average aneurysm sac enlargement of 0.1 cm per year.
Conclusions: Although initial periprosthetic leaks were common with the use of this early pro-
totype, 50% spontaneously sealed. The subsequent clinical course of patients with persistently
sealed leaks was no different from that of patients who had no leaks. However, continued CT
surveillance is warranted, because in one patient with an initially sealed leak, the area reopened
and progressed to nonfatal rupture. Another two patients without initial leaks developed late
leaks. In a small group of selected patients with continued leaks, their aneurysms appeared to
enlarge at a rate considerably slower than would have been expected in patients with untreated
aneurysm, suggesting that even a person after endovascular repair with a persistent leak may
have had some beneficial hemodynamic modification. (J Vasc Surg 1998;27:606-13)
Endovascular repair of abdominal aortic
aneurysm with a variety of devices is undergoing
clinical investigation worldwide. One early and
potentially adverse event after endovascular repair is
periprosthetic leak. It results from an incomplete
seal at an attachment site or backbleeding from
patent lumbar or inferior mesenteric arteries.
Periprosthetic leak has been observed in all types of
devices used.1-7 During the course of follow-up
examination, some periprosthetic leaks spontaneous-
ly seal. There is a difference of opinion among the
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investigators concerning the prognosis for patients
who experience periprosthetic leak. Some investiga-
tors think that, if a periprosthetic leak occurs, even if
it seals later, the patient is at risk for continued
enlargement of the aneurysm and subsequent rup-
ture.5 Other investigators think that, if a leak seals,
the clinical behavior of the aneurysm sac is similar to
that after endovascular repair in the absence of a
leak.8
The device developed by Endovascular Technolo-
gies (Menlo Park, Calif.) is undergoing evaluation in
a multicenter trial approved and monitored by the
Food and Drug Administration. The objective of this
report is to evaluate the risk factors, natural history,
and clinical consequences for patients who develop
periprosthetic leak after transfemoral endovascular
repair of an abdominal aortic aneurysm. The data-
base from the early prototype tube graft was used to
acquire the longest follow-up period for patients with
periprosthetic leak.
MATERIALS AND METHODS
We were given access to files at Endovascular
Technologies that included all initial and follow-up
reports and the serial imaging studies for patients
included in this study. Imaging studies included pre-
operative contrast-enhanced computed tomography
(CT) scans, angiograms, and periodic postoperative
CT scans, plain abdominal films, and color-flow
duplex scans.
To provide the longest follow-up periods for
patients who had periprosthetic leaks, the earliest
prototype tube graft patient population was used,
recognizing that the device has undergone modifica-
tion and that the device being surveyed is no longer
in clinical use. However, we think the affect of
periprosthetic leak and subsequent clinical outcomes
are germane for understanding all types of endo-
prostheses.
The data abstracted from the clinical records and
recorded on a Microsoft Excel spreadsheet included
age, gender, date of graft placement, length of hos-
pital stay, graft diameter relative to proximal and 
distal neck sizes, concomitant anticoagulant or
antiplatelet therapy, and medical institution. Subse-
quent endovascular and open procedures and the
complications associated with additional procedures
were reported. All radiographs were interpreted in
consensus by both investigators. The preoperative
angiograms were reviewed for contrast delineation
of the inferior mesenteric artery, infrarenal lumbar
arteries, and angulation of the infrarenal aorta of
more than 45 degrees. Subsequent plain abdominal
films were reviewed for evidence of attachment sys-
tem fracture or graft migration. Preoperative con-
trast-enhanced CT scans of the proximal and distal
necks where the attachment systems were to be
placed were inspected for intraluminal thrombus and
the degree of calcification. Calcification was divided
into three subjective categories; none, moderate,
and severe.
Postoperative CT scans, some performed with 10
mm slices, were examined for evidence of peripros-
thetic leak (i.e., endoleak), as defined by perigraft
contrast enhancement between the outer lumen of
the graft and the inner surface of the aneurysm wall.
Proximal and distal leaks were identified and defined
as any contrast enhancement, which extended into
the aneurysm lumen adjacent to the respective
attachment system. The leak was designated indeter-
minate if perigraft contrast was not in proximity to
either attachment site but was in the aneurysm sac.
Aneurysm images were selected at the point of
maximum diameter and were analyzed as previously
described.8 Briefly, the images were selected from
comparable locations, digitized at 300 dpi, and
cropped of identifying information. Blinded deter-
mination of best-fit ellipses was performed by com-
puterized planimetry with calibration from accom-
panying scales (NIH image, V1.57). The major
diameter was chosen to reflect aortic size because it
is roughly equivalent to the most common clinically
used measurement of maximum aneurysm diameter
and because in previous studies changes in this para-
meter paralleled changes in aortic image area,
perimeter, and minor diameter.
Chi square analyses were performed to assess
relationships between the presence of a leak and dis-
creet variables. Student’s t tests were used to com-
pare continuous parameters. A p value of less than
0.05 was selected for determination of statistical sig-
nificance. Descriptive statistics are given as ±1 stan-
dard deviation.
RESULTS
From February 10, 1993, through January 24,
1995, 68 patients underwent placement or attempt-
ed placement of a tube graft implant at 13 centers
participating in phase I and II trials in the United
States (Appendix I). There were 62 male and 6
female patients between the ages of 69 to 88 years
(mean, 73 ± 8 years). During the initial hospitaliza-
tion, nine patients required conversion to open
repair. Conversions occurred primarily on the oper-
ating table and were related to an inability to place
the sheath or graft in the appropriate anatomic posi-
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tion. Conversion to open repair was performed
without major morbidity and mortality. All further
data exclude the initial conversions, leaving 59
patients who were discharged from the hospital with
functioning endovascular grafts. The preoperative
major diameter of aneurysms ranged from 3.6 to
11.5 cm, with a mean size of 5.24 ± 0.63 cm (size
grade: 15 = S, 39 = M, 5 = L).9 The mean hospital
stay was 3.4 ± 2.3 days. Comparison of the length of
stay with total institutional experience revealed that
the three institutions that had completed six or more
implantations had a length of stay of 2.7 ± 2.3 days,
compared with 4.0 ± 2.1 days for those with fewer
than six cases (p = 0.022). The mean follow-up peri-
od at the time of acquiring these data was 27 ± 8
months (range, 2 to 48 months).
During the period of follow-up, there were five
deaths that were not related to the device or opera-
tion. Ten patients underwent explantation of their
devices at the discretion of the managing clinical
investigator. The associated conditions for explanta-
tion are summarized in Table I.
Twenty-eight (47%) of the 59 patients with suc-
cessful endovascular grafts had initial leaks detected
on their first postoperative CT scans (technical suc-
cess, the graft was inplanted and functioning, of
53%). The locations for periprosthetic leak included
the proximal attachment site in six, the distal attach-
ment site in 14, and the proximal and distal attach-
ment sites in three patients. Five patients had
periprosthetic leaks of indeterminate origin, proba-
bly representing backbleeding from a lumbar or an
inferior mesenteric artery, although thin-cut CT was
not always available. There was no significant differ-
ence in the incidence of leaks between the first half
of the study (43%) and the second half of the study
(52%) (p = 0.519). There is no difference between
an individual institution’s first-half experience in the
incidence of endoleak (50%) and the second-half
experience (45%) (p = 0.691).
Of the 28 patients who demonstrated endoleak,
14 (50%) had leaks that spontaneously sealed (Fig.
1). Twelve of the 14 occurred within the first year of
follow-up, and two occurred during the second year.
The location of leaks that sealed included three
proximal, seven distal, three indeterminate, and one
proximal and distal leaks. There was no significant
relationship between leak location and subsequent
spontaneous closure. Two other patients underwent
successful intervention to seal their leaks: one after
Table I. Explantation month and associated con-
ditions
Explant 
patient Type of Conditions and 
and month new graft postoperative diagnosis (month)
A-5 Aortic Leak (0),
Coumadin
B-10 Aortobiiliac Leak (0),
migration (6),
attachment system fracture (6)
C-12 Aortobifemoral Leak (0),
attachment system fracture (8),
migration (8)
D-17 Aortoaortic Attachment system fracture (6),
migration (16),
no leak
E-17 Aortoaortic Leak (0),
Coumadin,
increasing AAA size (6)
F-25 Aortic Leak (0),
leak sealed (6),
attachment system fracture (18), 
second leak (18),
increasing AAA size (18),
migration (24),
rupture (25)
G-25 Endo-aortoiliac Leak (0),
attachment system fracture (18), 
increasing AAA size (18),
migration (24)
H-30 Aortoaortic Attachment system fracture (12),
increasing AAA size (18), 
migration (24),
leak (24)
I-32 Aortobiiliac Leak (21),
increasing AAA size (30),
attachment system fracture (30),
migration (30)
J-37 Aortoaortic Leak (0),
migration (12),
increasing AAA size (24),
attachment system fracture (25)
AAA, Abdominal aortic aneurysm.
Fig. 1. The tree diagram illustrates the complex course of
patients with unsealed and sealed leaks.
open repair (Fig. 4). One patient had a very large
aneurysm that continued to grow. This patient was
initially treated on a compassionate use basis because
of severe chronic obstructive pulmonary disease. He
died 5 months after implantation, presumably of res-
piratory insufficiency. However, no autopsy was
obtained, and rupture cannot be excluded. Both of
these patients had short distal necks (neck grade II)
and probably would not be treated with tube grafts
today. Nine other aneurysm sacs had shrunk in size
at the latest follow-up examination. Two of the nine
patients died of causes unrelated to their aneurysm;
heart disease and pneumonia occurred more than 20
months after sealing their leaks. Three aneurysm sacs
enlarged before leak sealing. Enlargement ranged
from 0.02 to 0.11 cm. These enlargements occurred
when the leak was present. However, no CT scans
are available to document size changes after sealing
the leaks.
Two patients had leaks that were sealed with
additional late interventions. One has not had CT
scan measurement during the interval between seal-
ing of the leak and this data analysis. The other
patient has had aneurysm size reduction in the first
complete interval after leak cessation.
Of the 12 patients with persistent leaks, four
underwent attempts at closure with balloon angio-
plasty and three with embolization. None of these
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iliac kissing balloon angioplasty and stenting at 12
months followed by embolization of a persistently
patent lumbar artery through the feeding ipsilateral
hypogastric artery collateral at 17 months and the
other after coil embolization of a proximal leak at 38
months. A total of 16 patients had initial leaks that
were sealed.
Four patients (7%) developed late leaks. This
occurred in one patient who had an initial leak that
spontaneously sealed and subsequently reopened;
one who had an initial, persisting leak with a second
leak identified; and two who did not have initial
leaks but developed late leaks. The late leaks were
diagnosed between 18 and 24 months after initial
implantation. The locations were the distal attach-
ment system in three and proximal attachment sys-
tem in one patient. None of these late leaks under-
went spontaneous closure.
Figs. 2 and 3 depict the individual changes in the
major diameters of aneurysms during periods bor-
dered by a CT scan demonstrating a leak and during
periods of no leak, respectively. In examining the
changes in aneurysm diameter of the 16 patients
with sealed leaks, one (Table I, explant F) demon-
strated early aneurysm size reduction, and then the
leak recurred with subsequent aneurysm enlarge-
ment that progressed to a nonfatal rupture of the
abdominal aortic aneurysm, which was treated by
Fig. 2. Major diameters of all aneurysms with leaks are
plotted between times when a leak was present, including
the intervals adjacent to when a leak was not detected by
computed tomography. A reduction in size frequently
occurs in the last period because of leak cessation early in
the interval. The largest aneurysm is off the scale of this
graft; it enlarged from 11.51 to 11.96 cm between
implantation and the 5-month follow-up assessment.
Fig. 3. Major diameters of individual aneurysms with leaks
that ceased spontaneously or because of treatment. Only
intervals between computed tomography scans with no leaks
are depicted. Sealing of leaks was associated with reversal of
aneurysm enlargement in all but two cases. One patient with
marked aneurysm enlargement was found to have a leak
months after enlargement could be detected, illustrating the
importance of lifetime monitoring of aneurysm size and
thorough investigation of enlarging aneurysms.
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were successful. Five patients (Table I, explants A, B,
C, E, and J) underwent graft explantation without
major morbidity and mortality, including one
patient who did well for the next 8 months but sub-
sequently died of heart disease. A sixth patient
(Table I, explant G) had treatment with an aortoili-
ac endovascular graft. The major diameter change of
the aneurysm before explantation in these patients
was 0.03 cm shrinkage at 6 months, no change at 6
months, 0.47 cm enlargement at 18 months, 0.12
growth at 24 months, and 0.59 enlargement at 36
months.
Six patients have not had operations. One patient
moved overseas and was lost to follow-up 2 months
after implantation. The others had CT scans that
demonstrated aneurysm enlargement of 0.08 cm,
0.24 cm, and 0.33 cm through the first 24 months.
One patient showed aneurysm shrinkage of 0.55 cm
after 24 months; the location of this patient’s initial
leak was indeterminate until 18 months, when a sec-
ond proximal leak was diagnosed with a delayed-
infusion CT scan. The sixth patient died of malig-
nancy 45 months after graft implantation with an
aneurysm that had enlarged 0.63 cm over 42
months. The average annual aneurysm major-diam-
eter growth weighted for length of follow-up is 0.10
cm/year for all patients with persistent leaks.
The two patients with aneurysms with no initial
leaks but with late-onset leaks had similar patterns of
failure. Both (Table I, explants H and I) demon-
strated an early decrease in size, but late hook frac-
ture, tipping of the distal attachment system, distal
leak, and subsequent aneurysm enlargement result-
ed in explantation.
Migration of the device attachment system was
significantly associated with leak (p = 0.013); 8
(89%) of 9 patients with migration also had leaks. Of
the 30 patients with leaks (initial, late, or both), 8
(27%) had migration, compared with an incidence of
migration of 3.0% in patients without leaks. Several
other potential risk factors for leak were found to
have had no statistical significance, although non-
significant trends were observed, including neck
thrombus (p = 0.086), hook break (p = 0.087), and
graft size less than either neck size (p = 0.089).
Other parameters examined for potential associa-
tions with leak included anticoagulation (p = 0.153),
inferior mesenteric artery patency (p = 0.240), neck
calcification (p = 0.599), age (p = 0.847), neck angu-
lation (p = 0.943), and gender (p = 0.965). We also
examined the ratio of graft diameter to neck diame-
ter in patients with and without leaks. The ratio for
patients with leaks was 1.05 ± 0.12, and the ratio for
those without leaks was 1.07 ± 0.12 (p = 0.43).
DISCUSSION
Since the original clinical report by Parodi in
1991, endovascular repair of abdominal aortic
aneurysm is enjoying worldwide popularity.10 A vari-
ety of techniques and devices have been proposed or
are undergoing clinical evaluation. Despite enthusi-
asm for this less-invasive technique, it has yet to be
proven that endovascular aneurysm repair is as
durable or effective as conventional transabdominal
aneurysm resection and grafting. There is no ques-
tion that patient acceptance and reduced periopera-
tive morbidity and mortality favor endovascular
repair.1 Nevertheless, some problems associated with
endovascular repair, such as perigraft leak, may
reduce the advantage of endovascular repair over
conventional transabdominal surgical replacement.
Perigraft leak has been observed with the use of
all available endovascular graft devices.1-7 The inci-
dence (47%) reported for Endovascular Technolo-
gies’ initial experience with tube grafting may
appear to be somewhat high. It is tempting to sug-
gest that this high incidence associated with the ini-
tial experience may be part of the learning curve.11
Fig. 4. Computed tomography (CT) scans from an area of maximum aneurysm size demon-
strate enlargement of the aneurysm sac immediately after (left), 18 months after (middle), and
24 months after graft placement (right). The recurrent endoleak is visible only on thin-cut CT
images of the distal neck and is not seen on these aortic images.
However, the incidence remained the same for the
first and second halves of the study experience and
for the first and second halves of an individual insti-
tutional experience. We selected the first 68 patients
undergoing tube graft implantation to provide the
longest follow-up to define the clinical conse-
quences of perigraft leak. The prototype used in this
initial experience has undergone considerable mod-
ification and, presumably, improvement. The bene-
fit of these changes is suggested by the current
reduced incidence of perigraft leak. In the past 87
consecutive implants, 10 (11.5%) were found to
have endoleaks as monitored by an independent
core laboratory. Of these, 50% sealed spontaneous-
ly (personal communication with Victor Bernhard,
MD: Endovascular Technologies Core Laboratory).
The reduced incidence with the newer devices
may also represent better patient selection, although
we were unable to identify any specific risk factor
that would separate patients who had no perigraft
leak after implantation from those who did. Howev-
er, several factors showed a trend favoring an
increased incidence of perigraft leak in the absence
of statistical significance, possibly because of small
sample size: thrombus at proposed attachment sites,
mismatch of graft size to neck size, and attachment
system fracture. However, since the initial identifica-
tion of that complication, the attachment systems
have been reengineered, and there have been no
new instances of attachment system fracture in the
newer devices. Statistical significance for the identi-
fied risk factors may be lacking despite a real etio-
logic relationship because the investigators might
have learned from earlier leaks in the series and not
selected patients with those risk factors for subse-
quent graft placements. This is no doubt true for
patients with thrombus or severe calcification at pro-
posed sites of attachment.
Earlier experience with endoleak using other
devices suggested that the patients experiencing
periprosthetic leaks remained at risk for aneurysm
rupture, including those in whom the leaks were
presumably sealed.2,5,11 The experience gained
with this series has demonstrated that patients who
have persistent periprosthetic leaks continue to
undergo expansion of their abdominal aortic
aneurysms. However, in a selected group of
observed patients (mean major diameter, 5.3 cm),
the rate of expansion may be modified by an
endovascular prosthesis. This is suggested by the
average annualized aneurysm size increase of 0.10
cm/year and a maximum of 0.31 cm/year. In con-
trast, the estimated average annual size increase of
an untreated abdominal aortic aneurysm is approx-
imately 0.5 cm/year.12 Using these figures, the
anticipated aneurysm size increase over a 24-
month interval should be about 1.0 cm. The pres-
ence of an endovascular graft therefore may modi-
fy the hemodynamics and reduce aneurysm size
enlargement rates.
Patients free of endoleaks and those in whom the
endoleaks were sealed and stayed sealed underwent
progressive shrinkage of the major diameters of their
abdominal aortic aneurysms. There was no behav-
ioral difference between those two groups, and no
patient in the no-leak group or in the persistently
sealed-leak group experienced aneurysm rupture.
Periodic surveillance by contrast-enhanced CT
scan must be carried out for all patients. One patient
in the sealed-leak group had a site that reopened,
with subsequent enlargement of his abdominal aor-
tic aneurysm and progression to rupture. Two
patients in the group without initial leaks developed
late leaks with corresponding aneurysm enlarge-
ment. These findings suggest that some patients suc-
cessfully treated by endovascular repair may fail later
and that they remain at risk for late aneurysm rup-
ture. Leaks that appear late may have a worse prog-
nosis than early leaks; in this series, no late leaks
spontaneously sealed. Teleologically, these leaks
involve thrombolysis of previously thrombosed peri-
graft spaces, which may be biologically different
from initial leaks. For this reason and until long-
term data demonstrate the integrity of attachment
sites and the precise incidence of late leaks, we sug-
gest that all patients who have undergone successful
endovascular repair of abdominal aortic aneurysms
undergo periodic contrast-enhanced CT scanning at
intervals of 6 to 12 months. Further value can be
obtained from CT scans by including delayed images
several minutes after the contrast infusion for visual-
ization of slow-flowing prosthetic leaks. Careful
monitoring of planimetry-derived aneurysm size
changes may detect aneurysms destined for visual-
ized leaks and aneurysm rupture. As learned with
the patient imaged in Fig. 4, aneurysms that contin-
ue to enlarge must be carefully evaluated for occult
or late leaks, and remedial action must be taken.
Patients with persistent or recurrent peripros-
thetic leaks should be considered for endovascular
repair to control the leaks or for explantation and
conversion to conventional transabdominal repair.
Although these decisions must be individualized for
the patient’s health status and life expectancy, failure
to respond to the presence or recurrence of a
periprosthetic leak is associated with continued
JOURNAL OF VASCULAR SURGERY
Volume 27, Number 4 Matsumura et al. 611
aneurysm enlargement, and failure to address this
issue places the patient at risk for aneurysm rupture.
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Primary investigator: Elliott Chaikof, MD
Coinvestigators: Alan Lumsden, MD, Thomas
Dodson, MD, Atef Salam, MD, and Robert
B. Smith III, MD
Radiologists: Alan Zuckerman, MD, Stephen
Kaufman, MD, and Louis Martin, MD
Henry Ford Hospital, Detroit
Primary investigator: Calvin B. Ernst, MD
Coinvestigators: Daniel Reddy, MD, Joseph
Elliott, MD, and Alexander Shepard, MD
Radiologist: P.C. Shetty, MD
Massachusetts General Hospital, Boston
Primary investigator: David C. Brewster, MD
Coinvestigators: William M. Abbott, MD, and
Richard Cambria, MD
Radiologists: Stuart Geller, MD, and John Kauf-
man, MD
Montefiore Medical Center, New York
Primary investigator: Frank J. Veith, MD
Coinvestigator: Michael Marin, MD
Radiologist: Jacob Cynamon, MD
Miami Vascular Institute, Miami
Primary investigators: Barry Katzen, MD, and
Orlando Puente, MD
Coinvestigators: Jose Alvarez, Jr., MD, and
Steven Kanter, MD
Radiologists: Barry Katzen, MD, James Bene-
nati, MD, Gerald Zemel, MD, and Gary
Becker, MD
Northwestern University Medical School, Chicago
Primary investigator: James S.T. Yao, MD
Coinvestigators: William H. Pearce, MD, and
Walter McCarthy, MD
Radiologists: Albert Nemcek, MD, and Robert
Vogelzang, MD
New York University Medical Center, New York
Primary investigator: Thomas S. Riles, MD
Coinvestigators: Patrick Lamparello, MD, Mark
A. Adelman, MD, and Gary Giangola, MD
Radiologist: Robert Rosen, MD
St. Thomas/Vanderbilt University Medical Cen-
ter, Nashville, Tenn.
Primary investigator: William H. Edwards, Sr.,
MD
Coinvestigators: William H. Edwards, Jr., MD,
and Thomas A. Naslund, MD
Stanford University Medical Center, Stanford,
Calif.
Primary investigator: R. Scott Mitchell, MD
Coinvestigators: Christopher K. Zarins, MD,
and Edmund Harris, Jr., MD
Radiologist: Charles Semba, MD
University of Colorado, Denver
Primary investigator: Robert B. Rutherford, MD
Coinvestigators: William C. Krupski, MD, and
Darrell Jones, PhD
Radiologists: David Kumpe, MD, and Janette
Durham, MD
University of California, Los Angeles
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Radiologist: Ernest Ring, MD
University of Texas Southwestern Medical Cen-
ter, Dallas
Primary investigator: G. Patrick Clagett, MD
Coinvestigators: Arun Chervu, MD, R. James
Valentine, MD, and Stuart Myers, MD
Radiologists: George Miller, MD, Rebhi Awad,
MD, Margaret Hansen, MD, Helen Redman,
MD, and Jorge Lopez, MD
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Primary investigator: Wesley S. Moore, MD
Coinvestigators: Samuel S. Ahn, MD, J. Dennis
Baker, MD, William J. Quiñones-Baldrich,
MD, Hugh A. Gelabert, MD, Herbert I.
Machleder, MD, Richard W. Bock, MD, and
Rhoda Leichter, MD
Radiologist: Antoinette S. Gomes, MD
University of California, San Francisco
Primary investigator: Jerry Goldstone, MD
Coinvestigator: Susan Wall, MD
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or clinical aspect of vascular surgery. Clinical research papers are especially encouraged.
•Research performed by an individual on staff at an institution in the United States,
Canada, or Mexico.
•Must be an original, unpublished work (not submitted elsewhere for publication,
except to the ACS Surgical Forum).
•Submitted in English (10 copies of the typed manuscript and 10 copies of glossy prints
of illustrations), complying with the Instructions to Authors of the Journal of Vascular
Surgery and including an abstract of 250 words or less.
•A cover sheet indicating that the manuscript is to be considered for:
“The 18th Annual William J. von Liebig Foundation Award for Residents and Fellows.”
The manuscripts submitted will be reviewed by a select committee of vascular surgeons. The
award will be presented at the annual meeting of the Southern Association for Vascular Surgery. The
von Liebig Foundation reserves the right to withhold the grant of the award at the sole discretion
of the Award Committee, whose judgement with respect thereto shall be final and conclusive.
Further inquiries may be directed to the same address. Manuscripts must be postmarked no later
than September 1, 1998.
Jean A. Goggins, PhD, Award Committee Secretary, The William J. von Liebig Foundation,
281 Broad Ave. South, Naples, FL 34102; 941-262-3868.
